Abstract. Sutradhar B, Deb D, Majumdar K, Datta BK. 2015. Traditional dye yielding plants of Tripura,. This present paper deals with the survey of traditional dye yielding plants, their ethnobotanical usage and cultural practices by the different ethnic communities of Tripura. Field investigation was carried out in different villages and adjacent forest pockets in South and West district of the State. The ethnobotanical information was collected based on semi-structured questioner, personal interviews and group discussion among the major ethnic communities of Tripura. The study reports a checklist of 39 species of dye yielding plants belonging to 35 genera and 26 families documented along with their vernacular name, habit, parts use. The active coloring agents were also listed for each plant based on earlier reports. Natural dye yielding plants have immense significance in the socio-economic and socio-cultural life of indigenous ethnic people and if we promote these products in a managed way then efforts towards preservation of traditional knowledge and local biodiversity will be more fruitfully achieved.
INTRODUCTION
The relation between man and plants originated with the prehistoric human civilization with early human Neanderthals to modern human civilization. The plants are used not only for maintaining the basic life sustaining needs like food, fuel, shelter, but also for making clothes and natural dye to fabric clothes (Das and Mondol 2012) . Natural dyes occupy an important place in human culture and dye yielding plants were probably discovered early through human curiosity, use, reuse and trials (Canon and Cannon 2003; Dogan et al. 2008) .
The first report of natural dye extraction from plant sources dates back to around 2600 BC in China. The Indus valley civilization at Mahenjo-Daro and Harappa (3500 BC) traces of dyeing garments with natural madder (Siva 2007) . According to Dogan et al 2008 , the use of natural dye stuff in by Phoenicians, Hebrews and Venetians was also started from the beginning of 13th century (Dogan et al. 2008) . Later the technology passed across regions and cultures like Greeks, Romans, old world Africans, Mexicans and was also evident in Peru (TRMIC 1991; Dogan et al. 2008 ). According to Zohary and Hopf (1994) , dye yielding plants have been cultivated in southwest Asia since ancient times and earliest persisting indication of textile dyeing comes from an over 5,000-year-old piece of cloth dyed with natural madder (Rubia cordifolia) discovered at Mohenjo-Daro (Singh 2002; Mahanta and Tiwari 2005; Das and Mondol 2012) . Natural dyes are colorants derived from plants, invertebrates or minerals, while majority of natural dyes are extracted from vegetable or plant sources like roots, berries, bark, leaves, wood and other biological sources such as fungi and lichens.
The use of natural dyes has been declining since the discovery of synthetic dyes (Singh 2002) . However, many studies have found that synthetic dyes are harmful to human health as well as environment (Kwok et al. 1999; Singh and Singh 2002; Cristea et al. 2003; Mahanta and Tiwari 2005; Seker et al. 2006) . Natural dyes are environment and skin friendly; for example, turmeric, the brightest of naturally occurring yellow dye is a powerful antiseptic and revitalizes the skin, while indigo yields a cooling sensation. Hence, there exist a significant justification for the application and promotion of natural dyes as they are harmless both for human and environment (Hartl and Vogl 2003; Kumar and Sinha 2004; Kim and Park 2007) . The present study is a comprehensive account of dye yielding plants of Tripura and gathers information on traditional knowledge system of extraction and use of natural dyes by the local ethnic people. Consequently, the study is an attempt to overcome the paucity of documentation of dye plants and to create baseline information on the natural sources of plant based dye.
The significant research on ethnobotany has created a mass awareness among the scientists in India during the last two decades (Rashid 2013) . A number of publications have come from different regions of India including the north eastern states related to the traditional health care practices, wild edible plants, ethnoveterinary plants and fiber plants (Borthakur 1976; Tiwary et al. 1978 Tiwary et al. , 1979 Bhattacharjee et al. 1980; Baruah and Sharma 1984; Mahanta and Tiwari 2005; Sawian et al. 2007; Jamir 2008; Kar and Borthakur 2007) . In north eastern states some B I O D I V E R S IT A S 16 (2): 121-127, Ocotober 2015 122 pioneer workers have made a brief note on dye plants (Akimpou et al. 2005; Kar and Borthakur 2007) . Ethnobotanically Tripura has quiet lagged behind rest of India (Deb et al. 2012) . However, few workers have made a concise note on traditional ethno medicine and wild edible plants (Deb 1968; Singh 1997; Majumdar and Datta 2007; Das 2009; Roy 2010; Sen et al. 2011 , Deb et al 2012 . But, none of the workers have made a detailed note of customary dye yielding plants of Tripura used by the ethnic peoples of the state and therefore this is the first such study.
Materials and Methods

Study area
Tripura is one of the seven states in the north eastern part of India with a geographical area of 10, 491 sq Km. It is located in the south west extreme corner of the north eastern region, between 22° 57' to 24°33' N latitude and 97°10' to 92°20' E longitude ( Figure 1 ). The state is situated between river valley of Myanmar and Bangladesh on the north, west, south and southeast; in the east it has a common boundary with states of Assam and Mizoram. Tripura is a land locked state and its geographical limits touch both national and international boundary lines. International boundary with Bangladesh measures 839 km. Its national boundary with Assam and Mizoram measures 53 km and 109 km respectively. The average minimum temperature is 15°C and maximum temperature is 34°C. The average annual rain fall in the state is 2024.4 mm.
The major part of the State is covered by dense forests in which various ethnic groups live close to the forest and are largely dependent on the wild biological resources for their livelihood. The ethnic groups inhabiting different areas of the state have indigenous knowledge systems and have evolved methods for utilizing the vast plant resources available. Floral diversity is the main source of raw materials being used traditionally by the indigenous people of Tripura state as food supplements and for fodder, fibers, construction, handicrafts, beverages, coloring agents (dyes) and more importantly in health care practices. Their knowledge in utilizing these resources is characteristic and differs from community to community.
Field survey
Field investigations were conducted during the year 2013-2014 as per well planned schedule and rich pocket of tribal areas were visited for documentation of dye yielding plants. Survey was done by standard procedure (Jain and Rao 1977) , through a questionnaire and group discussion with the community heads, old people, women and also village local market (Rao and Hazra 1994) . The specimens were collected from the adjacent forest area with the help of local informant. The plant specimens were made into herbarium following the standard herbarium techniques. Herbarium specimens were identified with the help of Flora of Tripura State (Deb 1983) . The reference specimens were deposited in the herbarium of Department of Botany, Tripura University, India. -ISSN: 2085-4722 Pages: 121-127 DOI: 10.13057/biodiv/d160203
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Results and Discussion
The study elucidated the 39 dye yielding plants of Tripura which were traditionally used by the tribal of Tripura. Among these plants, many were common to all communities, and their uses were also almost same. The documented natural dye yielding plants with their vernacular name, part used, dye color, specific uses and coloring agent are listed in Table 1 .
The listed plant species belong to 3 families of monocotyledons (12% species) and 23 families of dicotyledons (88% species). Among the monocotyledons, Zingiberaceae is represented by 3 species while Musaceae and Arecaceae are represented by single species each. Among dicotyledons, 7 species (18%) are Fabaceae; 3 species (8%) Combretaceae followed by Acanthaceae, Rubiaceae and Verbenaceae with 2 species (5%) each. Dyes were produced from different parts of the plants i.e. underground parts (root 5%, rhizome 5%), stem (4%), bark (3%), leaf (26%), flower (21%), fruit (26%), seeds (13%) or even whole plant (5%). More than 2 plant parts were used in7% species of documented plants.
The Dyes extracted from the various plant parts are weak in nature and their permanency varies from plant to plant and traditional techniques of preparation. Use of multiple plants parts in a particular ratio may increase the longevity of dye. Sometimes special techniques viz. heat and cold treatment may increase dye stability. The selection of plants also depends on the color choice, product type and purpose. This present study recorded 14 different colors from 12 different plant parts, where black color was yielded by maximum number (26%) of plants. The ethnic communities used their own customary approach to extract and process the natural dye.
Ethnic communities used the dye yielding plants for various day to day activities like coloring food and clothes, making cosmetics and fashion jewelries. The dyes are colored compound capable of being fixed to fabrics which do not washout with soap and water or fade on exposure to light. For dyeing purposes, either fresh extract or paste form were best suited for the communities. Present record of 38 species was very high compared to 10 species reported from West Bengal (Das and Mondol 2012) and 15 species from Manipur (Akimpou 2005) and less than the documentation of 47 species from Assam (Kar and Borthakur 2007) . However, documentation of 37 species from Arunachal Pradesh and 33 species from Central India (Tiwari and Bharat 2008) was quite similar to the present study. Thus, the study presents the potential resources of dye plants which have immense scope and small-scale industrial prospects. But the indigenous knowledge of processing and using the natural dyes from plants has to be valued and at the same time has to be upgraded or value added to incorporate with modern product generation.
In conclusion, the indigenous knowledge of extraction, processing and practice of using natural dyes has declined to a great extent among the new generation due to easy availability of cheap synthetic dyes and modern attitude and life style. It has been observed that the traditional knowledge of dye making is now practiced by older people only. Unfortunately, there is lack of fruitful attempts to promote and conserve this immense treasure of traditional knowledge. Typically, most commercial synthetic dyes are attractive in color and are easy and cheap to processes. But, material collection for preparation of natural dye is closely dependent on resource availability, seasons and proper traditional knowledge. Due to lack of precise technical knowledge on the extraction and dyeing procedure, the natural dyes could not compete with commercially successful synthetic dyes. The natural dyes obtained from plant sources are biodegradable and non-toxic. Indigenous traditional knowledge on dye yielding plants is very essential for community based development, future bio prospecting and eco-friendly products.
